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The experimental data reported in the literature on the chemistry of the nervous system are mainly concerned 
with the chemical  topography of the cerebral cortex [1, 2, 3]. Valuable results have been obtained by the method 
of spectral analysis [4, 5]. So far as the study of the chemical  topography of other divisions of the central nervous 
system, for example the spinal cord is concerned, there are only isolated reports on highly specialized problems 
[1, 2]. 

We endeavored to study the distribution of the trace elements in the various regions of the lumbar enlargement 
of the spinal cord morphologically and functionally by the method of spectral analysis: in the grey and white matter, 
separately, in the grey matter of the posterior and anterior horns, and in the posterior and anterior roots. 

E X P E R I M E N T A L  M E T H O D  

The experiments were performed on the spinal cords of cows obtained from the Dnepropetrovsk Meat com-  
bine from 7-12 minutes after the animals had been killed by severing the carotid arteries. The spinal cords were 
delivered to the laboratory of the Department in vacuum flasks on ice. For removal of weighed samples the spinal 
cord was placed ona watch glass, cooled on ice, and the dura and arachnoid taken away; afterwards the posterior 
and anterior roots were divided separately. Before removal of the samples from the cord, it was placed with its 
anterior surface uppermost. From the base of the anterior median fissure lateral incisions are made on both sides, 
2-3 mm in depth, in order to detach the grey matter of the posterior horn and the tissue of the anterior horn, and 
the margins of the incision are carefully drawn aside. From above along the edges, the tissue of the grey matter 
of the anterior horns is laid bare,and in the center along both sides of the central canal - the tissue of the gray 
matter of the posterior horns,and underneath it, after removal of the grey matter, the tissue of the white matter of 
the spinal cord. 

Samples of tissue weighing 1 g were dried in platinum crucibles at a temperature of 108~ to constant weight, 
then in the same crucibles they were incinerated in a muffle furnace at a temperature of 400-420"C for 8 hours, 

The test samples were ignited in needle electrodes before the aperture of the spectrograph, the electrodes 
being cleaned by A. K. Rusanov's method [6]. The fi lm was taken on a ISP-22 spectrograph. The source of exci ta-  
tion was a Svetnitskii activated arc; the generator a PS-39. The spectrum was deciphered on a spectro-projector 
PS-18 by means of S. K. Kalinin's atlas of spectral lines. Quantitative analysis of the trace elements in the samples 
was carried out by means of standards prepared by A. O. Voinar's method. The degree of blackening of the analysed 
lines was measured on a MF-2 microphotometer.  

E X P E R I M E N T A L  R E S U L T S  

The results of qualitative analysis showed that the ash of the lumbar enlargementof the spinal cord and of 
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its emerging roots contains the following elements.~ calc ium,  
potassium, magnesium, sodium, phosphorus, iron, chromium, 
aluminum, nickel ,  silver, titanium, copper, siticon, lead, 
manganese, z inc ,  cobalt and tin. The first six e lements  
are found in larger quantities than the rest; they may be 
regarded as the macroelements  of the spinal cord�9 Their 
quantitative analysis was not undertaken. 

In view of the low threshold of sensitivity and the 
high volati l i ty of z inc  during ignition of the ash, its e s t ima-  
tion by the method of emission spectral analysis was diffi-  
cult. To est imate z inc  a chemica l  method must be used. 
In est imation of cobalt  it was found that its l ine was covered 
by lines from iron; this made the quantitative analysis of 
cobalt difficult. 

The following trace e lements  were se lected for quanti- 
tative analysis in the lumbar enlargement of the spinal cord: 
lead, chromium, nickel ,  a luminum, manganese, s i l icon,  
titanium, copper and silver. The results of the quantitative 
est imation of the trace e lements  in various areas of the 
lumbar enlargement of the spinal cord and the roots are 
shown in the table. 

By examinat ion of the numerical  results relating to 
the individual trace e lements  we obtain the following,  

Lead is uniformly distributed throughout all the tested 
areas of the lumbar enlargement of the spinal cord in an 
amount of 10-4"/o calculated as ash, with the except ion of 
the white matter and the posterior roots, where its concen-  
tration reaches 10-% calculated as ash. 

Chromium is uniformly distributed throughout all  
the tested areas in a concentration of 10-~% calculated as 
ash, with the except ion of the anterior horn of grey matter, 
where it is slightly less. 

Iqickel is unevenly distributed. It is not found in tbe 
grey matter of the anterior horn nor in the posterior roots. 
In the remainder of the tested areas of the spinal cord the 
nickel  content is 10-~% calculated as ash. 

Aluminum occupies the second place after copper in 
its content in the tested areas of the spinal cord. It is un- 
evenly  distributed. Its highest concentration (10-s% ca l cu -  
lated as ash) is in the white matter and in the grey matter 
of the anterior horn~ it is slightly less in the grey matter 
(as a whole) and in the grey matter of the posterior horn. 
Its concentration is less by, roughly, one half in the tissues 
of the anterior roots and when calculated for the whole area 
of the spinal cord. Its concentration calculated as ash in the 
posterior roots is around 10-4%. 

Manganese is present in al l  the tested areas in a con-  
centration of 10"3% calculated as ash. In the grey matter 
of the posterior horn it is present in roughly 5 t imes  the 
concentration in the grey matter of the anterior horn. 
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Sil icon is concentrated mainly  in the posterior and anterior  roots and in the white mat ter  in an amount  of 
10-s% ca lcu la ted  as ash. This is evident ly  connected with the re la t ive ly  high content of supporting tissue in 
these regions, character ized by a content of si l icon.  

Ti tan ium is distributed uniformly throughout a l l  the tested areas of the spinal cord in a concentrat ion of 
10-s% ca lcu la ted  as ash. 

The spinal cord is richest of a l l  in copper. In the white matter  its concentrat ion is 10"%1o ca lcula ted  as ash, 
and in other areas 10-3~ ca lcu la ted  as ash. The distribution of copper is as follows: re la t ive ly  more in the grey 

mat ter  of the posterior horn, slightly less in the anterior root, st i l l  less in the grey matter  of the anterior horn and 
least  of a l l  in the posterior root. 

Among the tested trace e lements ,s i lver  was found to have the smal les t  concentrat ion.  In a l l  the tested areas 
of the spinal cord only slight traces were found although in the grey mat ter  of the posterior horn the silver content 
was 10-s% ca lcula ted  as ash. 

According to their  content  of trace elements  (in percen t ,  ca lcula ted  as ash) the tested areas of the lumbar  
enlargement  of the spinal cord and the roots arising therefrom may be arranged in the following descending order: 

of the 

White mat ter  . . . . . . . . . . . . . . . .  0.0404 
Grey matter  (as a whole, without sub- 

division) . . . . . . . . . . . . . . . . .  0.0190 
Grey mat ter  of the posterior horn . . . 0.0188 
Anterior root tissue . . . . . . . . . . . .  0.0182 
Grey mat ter  of the anterior  horn . . . .  0.0154 
Tissue of the whole area of the 

lumbar  enlargement  . . . . . . . . .  . 0.0144 
Posterior root tissue . . . . . . . . . . . .  0.0t20 

Copper . . . . . . . . . . . . . .  0.0060 
Aluminum . . . . . . . . . . . .  0.0052 
Silicon . . . . . . . . . . . . . .  0.0080 
Ti tan ium . . . . . . . . . . . . .  0.0020 
Chromium . . . . . . . . . . . .  0.0010 

According to their  quant i ta t ively  es t imated concentrations (in percent  as ash) in  the lumbar  enlargement  
spinal cord and in the roots, the trace e lements  tested may be arranged in the following order:  

Manganese . . . . . . . . . . . .  0.0010 
Nickel  . . . . . . . . . . . . . . .  0.0008 
Lead . . . . . . . . . . . . . . . .  0.0007 
Silver . . . . . . . . . . . . . . . .  0.0001 

It has thus been established by the method of emission spectral  analysis that there is an unequal distribution 
and content  of the trace e lements  in the lumbar  enlargement  of the spinal cord and in the roots arising from it.  

S U M M A R Y  

The quanti tat ive content of mieroe lements  was invest igated in various areas of the lumbar  part of the spinal 
cord in cows. The method of spectral  emissional analysis was appl ied,  It was established that  microelements  
( lead,  chromium, nickel ,  a luminum,  manganese,  s i l icon,  t i tanium,  copper and silver) are distributed unevenly In 
the white matter ,  grey mat ter  of the anterior horn, posterior horn, ~nterior and posterior roots of the  spinal cord, 
The data which were obtained support the concept ion of Academician  A. V. Pal ladin that  brain areas which differ 
in their morphological  structure and physiological  function vary in their chemica l  content.  

LITERATURE CITED 

[1] A. O. Voinar and A. K. Rusanov, Biokhimila 14, 102-106 [1949]. 

[2] S. I. Dorfman and S. A. Shipitsyn, Biokhimiia 20, 2, 136-139 [1955]. 
\ 

[3] A. V. Palladin, Uspekhi Sovremennoi Biol. 8, 525 [1935]; 9, 2, 170-192 [1936]. 

[4] A.V. Palladin, Fiziol. Zhur. SSSR, 21, 493-507 [1936]. 

[5] A. V.Palladin and B. I. Khaikina, Progress in Biological Chemistry,*vol. If, pp. 27-59, Moscow, 1954. 

[6] A. K. Rusanov, Spectal Analysis of Ores and Minerals,* Moscow-Leningrad, 1948. 

* In  Russian. 

826 


